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Indian Standard 

SPECIFICATION FOR 

MALLEABLE IRON SHOTS AND GRITS 

FOR USE IN FOUNDRIES 

0. FOREWORD 

©•1 This Indian Standard was adopt^;dbv the Indiaa Standarda InstLtution 
on 16 April 1979j after the drafc finah^cd by the Foundry Sci tumal 
Committee had been approved by the Structural and Metals Division 
Council. 

0.2 This Indian Standard is ono m the series ofspGcificatians for abrasives 
for use m foundries ia shot blastnig machines for cleanmg o^ i iXstm^s, 
Other standards arc IS: 4606-iy6a*, IS . 4683-19681 and IS: 5il73-1970J. 
Malleable iron abrasives give a less severe aljrasive action but a longer 
life as compared to chilled Iron shot and grit. These are cheaper than 
^tecl shots having a little less abrasive action and life. 

0.3 For the purpose of decidini^ whether a particular requirement of this 
standard is complied with, the final v.ilue, observed or calculated, express- 
ing the result of a test or analysis, shall be rounded off in accordance with 
IS:2-1960§. The number of si^^nificant places retained in the rounded 
off value should be the same as that of the specified value m this standard- 



ly SCOPE 

1*1 This standard covers the requirements for malleable iron shot and 
grit for use m foundries as shot blasting machine abrasivt;^ 

2. DESIGNATION AND GRADING 

2.1 Malleable iron shot shall be designated a5 S-M and graded by the 
shot number which ia the aperture size of the retaining screen in 
thousandths of a millimetre {ste Table 1 ). 

2.2 Malleable iron grit sh.iU be designated as G-M graded by the grit 
number which is the aperture size of the retaining screen m hundredths of 
a millimetre ( see Table 2 ). 

*SpecificaUon for &i^c\ shot for use m found rn^s 
tSpecification for chilled iron shot arid gnt for use in foundries. 
JSpedEcatJon for sted cut-wire shots for use in foundriej. 
§Rulc5 for rounding off numerical values ( revised). 
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3. SUPPLY OF MATERIAL 

3*1 General requirements relating to the supply of malleable iron shot and 
grit shall be as Uid down in IS : 1387-1967*. 

4. MATERIAL 

4.1 7"hc nit^Ifeablc iioii shot and ^iit sli^H be rnanMfactuired by mailcablis- 
iiig white iro]i shot and grit using a suitable heat treatment piocednre. 

5. SHAPE 

5J Shot — The particles shall as far as practicable be spherical and solid 
and sball not contain more than 5 percent of* taiU ' and irregular particles. 

5.2 Grit — The particles shall show good angularity of form with sharp 
cutung cdgc^s aud =hall be substantially free from' half rounds ' (that is, 
shot split into half only ). 

6. SIZE 

6,1 The particle si^c shall be determined by testing witli sieves complying 
with IS: 460-l962t. The proportions retained and passed shall comply 
with the limits given in Tables 1 and 2 

ExampUs : 

Shot Grade S-M 1180 — The whole sample passes through 2^00 mm 

IS Sieve. At most 5 percent is retained on 1'70-mm IS Sieve. 

At least 80 percent is retained on l'18-mra IS Sieve. At most 

15 percent passes through 1'18-mm IS Sieve and at most I 

pcrcMit through 85-mm IS Sieve. 

Gri^ Grade G-M 60 — The whole sample passes through 1'00-mm IS 
Sieve, At least 70 percent is retamed on 600-micron IS Sieve 
At niost 15 percent passes through 600-niicron IS Sieve and at 
]nnst 4 percent passes through 'J25-micron IS Sieve- 

7. CHEMICAL COMPOSITION 

7.1 The material when tested in accordance with the methods given in 
IS : 228-1959+ shall liave the following composition: 

Constituent Penent 

Carbon 2 0-30 

Sdicon 0'8-2 

Manganese I'O Max 

Sulphur 0-2 Max 

Phosphorus 2 Max 

*Gtncral leqmremenls for the supply of metallurgical matenals [first T§visiQn ). 

f Speafication for test sieve* ( rensed ) 

JMethods of chemical analysis of pig iron, c&st iron and plam carbon low alloy 
uteris [rmsed). 



IS : 9139 ^ 1979 

8. HARDNESS 

84 The average hardness of the particles shall be 200 to 300 HV. 

8.L1 In obtaining average hardness values, at least 100 particles taken 
from the representative sample shall be mounted in plastic, ground and 
polishedr A minimum of 20 iMidnfss readings shall be taken at randf^m 
m accordance with the method given in IS ; 1501-1968* usmg a 5 kg load 

8.1,2 None of the hardfies3 values shall be lower than 170 HV or h^gj^er 
than 345 HV. 

9. MICROSTRUCTURE 

9*1 Malleable iron shot and grit shall have a microstructurc consisting if 
nodules of temper carbon in c\ matrix predominantly pearlitic or tempered 
mertensitic. The free ferritc content m the rndtrix shall not exceed 10 
percent. Free cementite shall not exceed 10 percent and it shall be 
distributed as isolated particles and not a continuous net\vork. The 
abrasives shall be taken as not complying with this standard if over 15 
percent of particles have unsatisfactory microstructure. 

10. SPECIFIC GRAVITY 

10.1 Specific gravity of malleable iron shots shall not ho less than 6 6 g/ml 
nor contain more than 10 percent hollow shots. The method for deter- 
mining the specific gravity may be the displacement method or on actual 
count of hollow shots in a mounted polished specimen, 

11. SAMPLING 

11.1 Representative samples drawn and the criteria for conformity for 
various requirements shall be as given in Appendix B. 

12. RETEST 

12.1 If the sample selected fails, to meet the requirements given under 6, 7, 
8 and 9, two farther samples sbttU be taken for each re test Should the two 
retei>ts satisfy the requirements of this standard the lot shall be accepted. 
Should cither of tht samples fail, the material shall be taken as not 
complying with the requirements of this standard, 

13. PACKAGING 

13,1 Unless otherwise specified the materMl shall be supplied in 
waterproof doable gunny bags or polythene lined gunny bags each contam- 
ing 50 kg 

♦Method for Vickera hardness test for steel {Jirtt rsvmon ) 
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14. MARKING 

H.l Each container ih^l be clearly marked with the following 
information' 

a) Manufacturer's name or trade-mark, and 

b) Size and type dcsignatirm of the material. 

14.1.1 The material may also be marked with the TST Certification Mark. 

Note — The use of the ISI Ceftification Mark is governed by the provisions of the 
Indian Standards In^titulmn ( Cfraficaiion Marks ) Act and the Rules and Regulations 
made thrreundLf. J he J SI Alark on products covered by an Indjai: Standard 
convtys ihe assurance that thcv have been produced to comply with the requirements 
of that stand. ird under a well-defined system of mspecUon, testing and quaUty control 
which IS dfMscd and supervised by ISI and operated by the producer, ISI 
marked products arc also continuously checked by ISI for conformity to that standard 
as a further safeguard Details of conditions under which a hcence for the use of 
the IS I Gcrtificaiion Mark may be granted to manufacturers or processors, may be 
obtained from the Indian Standards Institution* 



APPENDIX A 

( Note in Tables 1 and 2 ) 

COMPARATIVE SIEVE DESIGNATIONS OF 
IS, BS AND ASTM SIEVES 



IS Sieve 

4 75 mm 

4-00 mm 

3 35 mm 

2-80 mm 

2-36 mm 

2-00 mm 

1-70 mm 

I 40 mm 

1-18 mm 

I'OO mm 
850 micron 
710 micron 
600 micron 
500 micron 
425 micron 
355 micron 
300 micron 
180 micron 
90 micron 



BS Siere 



5 

6 

7 

8 

10 

12 

14 

16 

18 

22 

25 

30 

36 

44 

32 

85 

170 



US Standard Sieve 
{ASTM Sieve) 



4 76 


mm 


(4) 


4-00 


mm 


(5) 


3 36 


mm 


(6) 


2 83 


mm 


(7) 


2-38 


mm 


(8) 


2 00 


mm 


(10) 


1-63 


mm 


(12) 


141 


mm 


(14) 


1-19 


mm 


(16) 


100 


mm 


(18) 


841 


/i 


(20) 


707 


P- 


(25) 


595 


i^ 


(30) 


500 


fA 


(35) 


420 


f^ 


(40) 


354 


V- 


(45) 


297 


^ 


(50) 


177 


f^ 


(80) 


88 


/* 


(170) 
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APPENDIX B 

[Clause \U) 

SAMPLING AND CRITERIA FOR CONFORMITY 

IM. LOT 

B-1.1 In aay consignment, all the containers containing material of the 
same qu4lity and manufactured under similar conditions of manufacture 
sliall be grouped together to constitute a lot. 

B-Ll.l Samples shall be taken and tested from each lot for ascertjining 
the conformity 

B-?. SCALE OF SAMFLtNG 

B-2*l The number of containers, to be selected, shall be according to col 
(I) and (2) of Tabic 3. 

TABLE 3 SCALE OF SAMPLING 

No. OF Containers 
TO BE Selected 



(2) 

5 

8 

J3 

20 

B-2.1.1 The containcis shall be selected at random. For this purpose, 
the provisions given in IS: 4905-1968* shall be used. 

B-3- PREPARATION OF TEST SAMPLES 

B-3*l From each of the selected containers, as m col (1) and (2) of 
Table 3^ wuh the help of a suitable sampling instrument 0*5 kg material 
shall be taken. This material shall be taken from the top^ centre and 
bottom of each selected containers. Samples taken from each container 
shall be mixed to form a composite sample of 2 5 kg. By coning and 

•Methods for random sampling. 



1. OF 


Containers to 


BE 


IN THE Lot 




JV 




(0 


Up 


to 100 


101 


to 300 


301 


to 500 


501 


and above 
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quartering division method tlie 2'5 kg shall be reduced to give a final teat 
sample of 300 g. Thtj sample, tlius obtained, shall be divided iuto three 
equal portions, one for the purchaifTj the second for the manufacturer and 
the third shall be kept as a referee sample, 

B 4. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

B-4.1 Thf; sample prepared aa per B-3.1 shall be used to test for chemical 
size, h irdacsg and imcrostructure characteristics. 

B-4.2 If the sample fails to meet any one of the relevant requirements 
( sec B-4.1 ) two further samples taken and tested for the requirement in 
which tlie ^liniple has failed. If the material tested conforms to the 
relevant rcquHLuieut while retesting two samples^ the Jot shall be declared 
as conforming to the specification, otherwise not. 
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INTERNATIONAL SYSTEM OF UNITS ( SI UNITS ) 


Sue Units 










Quanttty 


Unit 


Symbol 






Length 


metre 


m 






Mass 


Wloflram 


kfl 






Time 


second 


a 






Electric current 


ampere 


A 






ThorfTiodynamic 
temperature 


kelvin 


K 






Luminous intensity 


candeia 


cd 






Amount of aubstAnce 


mole 


mol 






Supplementary Units 










Quantity 


Unit 


Symbol 






Plane angle 


radian 


rad 






Solid angle 


s^eradian 


Si- 






Derived Units 










QiiintUy 


Unit 


Symbol 


Defmttfon 


Force 


newtOfT 


N 




N - 1 kg, m/s' 


EnerQy 


l<3Ui& 


J 




J - 7 N.m 


Power 


watt 


W 




W -1 J/s 


Flux 


weber 


Wb 




Wb - 1 V.s 


FJux den&jty 


tesia 


T 




T-t Wb,m' 


Frequency 


hertz 


Hz 




Hz = 1 c s { s'O 


Electric conductance 


Siemens 


S 




S - 1 A/V 


Electron:^otNe force 


volt 


V 




V - 1 W/A 


Pressure, stress 


pascal 


Pa 




Pa « 1 N/m" 
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PUBLfCATIONS OF INDIAN STANDARDS (N3TITUTI0N 

INDIAN STANDARDS 

Over 9 500 Indian Standards covering various subjects h«v» ba^ 
latued so far. Of these, the standards belongina to the Structural and 
Metals Group fall under the following categories: 



Brarjng ahoys and solders 

CoppAr and copper altoyi 

Corrosion protection 

Crones and allied eppllancas 

Design codes 

Forro-alloys 

Foundry raw matsrials and equlpmeriT 

Lead, zinc, tin, antimony and the'r 

alloys 
Light metals and ttieir alloys 

Metallography and heal treatnnenl 
Nor^desiructkve lasting 
Ores and raw materials 
Pig kfon, cast iron and mallsabtf 
CS4t Iron 



Powder metallurgical materials and 

products 
Precious metali 
Quality control 
Refractories 
Steel castings 
Steel forgings 

Sleei products, wrought end slJoy 
Steel tubeSf pipes and flttings 
Structural shapes 
Wel^ng 
Unclassified 
Engineers* slide 
Handbooh for vreldars 
tSt handbooks for etructural angfneers 
St«ann tables 



OTHER PUBLICATIONS 



4S I Bulletin ( Publlshsd Every Month} 

Single Copy 

Annual Subscription 
S^ndsrris r Mot^^hty A<ldttior\s 

Single Copy 

Annual SubscnpUon 
Annual Reports ( from 194B-49 Onwards 
ISI Handbook, 1978 



Bs 



3e-6c 



Re 3^ 

Rs V^ 

Rs a-M to 7'W 

Ri 6a-o« 



INDIAN STANDARDS INSTITUTION 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DEUHI 110002 



Telaphones : 27 01 31, 2B 60 21 

Rtgional Offices' 

Western ; NoveEly Chamtiers, Grant 8osd 
Eastern 5 Chowrlnghee Approach 

Southern : C.IT, Campus, Adyaf 



Tfflegrams : HanaKsanstha 



BOMBAY 400007 
CALCUTTA 700072 
MADRAS 000020 



Telephone 
S7 97 2S 

4 \ 2A 42 



Brinch OWci^B! 

'PushpaK', NurmohaniAd ShaIKh Marg^ Khanpur AHMADABAD 380O01 
'F* Block. Unity Bldg, NAraSimharaia Square BANGALORE 5400Q2 

GangotH Complex, Bhcdbhada Road, T.T-Nagar BHOPAL 462003 



22E Kalpana Area 

AhJmsa Bldg^ SCO 82-83, Sector 17C 

5-8-56 57 L N Gupta Marfl 

D-277p Todarmat Marg, Banlpafh 

117/418 B Sarvodaya Nagar 

Petllputra Industrial Estate 

Hantax Bldg, ( 2nd F^oor), Rly Statlen Road 



2 03 91 
2 76 49 

at? 16 

BHUBANESHWAR 751014 5 36 27 
CHANDIGARH 160017 2 83 10 
HYDERABAD 500001 22 10 B3 
JAIPUR 302006 S 98 SS 

KANPUR 206005 S 12 7S 

PATNA B0D013 6 28 08 

TRIVANDRUM M5001 32 «7 



Pflnt*d it Qtlhl PrlntfFB.Nvw Ovfhl Udla 



